Cloning and characterization of FAM13A1--a gene near a milk protein QTL on BTA6: evidence for population-wide linkage disequilibrium in Israeli Holsteins.
A cluster of genes coding for proteins of the extracellular matrix (ECM) containing sequence motifs essential for integrin-receptor interactions is located on HSA4q21 and on BTA6, within the critical region of a quantitative trait locus (QTL) affecting milk protein production. Genes within this cluster are involved in the formation of bone and lobuloalveolar structures in mammary gland and in kidney function. We cloned a bovine gene neighboring this ECM cluster, termed FAM13A1, the first member of a novel gene family (FAM13). A short predominant 5.1-kb mRNA variant capable of encoding 697 amino acids is transcribed from 18-exon orthologous genes in human and mouse. All putative protein orthologs contained a bipartite nuclear-localization signal and two coil-coiled domains. We detected two other FAM13 paralogs, C5ORF5 and FAM13C1, on HSA5q31 and HSA10q21, respectively. All FAM13 paralogs produce transcripts that are complementary to adjacent genes, suggesting that antisense transcription may regulate their functions. The structure of a longer 5.9-kb variant, FAM13A1_v2, that has an extra 7-exon putative RhoGAP domain at the N-terminus provides further clues to FAM13 function. Analysis of 400 bulls revealed a population-wide linkage disequilibrium between FAM13A1 polymorphisms and the QTL.